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FlCKtN. RCM.F SIEICER inJ JEAN FRANCOIS 
RKbl^H 

IM) SPECTRAL SENSmSlNO DYES 

nit \^e CIBA-GFIGY AG.a S»i« bod> corporale. of Ba^lc S»ii«rUnd. 
d.> hcrchv declare the invention for •hich *e pray ihai ■ patent m») he gfenled to 
^nd tf>c method hy v^hich it ii lo be performed, to be particularly described in 
and b> tht following iialemeni: — ... ». . . 

This invention reUtei to novel spectral wns.tmng dyti for ph'>to| »ph'C 
maieriah Thu invention it divided out of our co-pcndina application no. 11187/75 
(Serial No 1 529201 > which wu Filed on 20 Jebruary 1976. 

AcwordinTio the preKni invention there is provided a spectriil «nitii»mp 
dinoclear cyanine d)e or merocy.nine d>e which has attached ^'tt^e; |«; ■ 
heterocyclic nucleus of the dye or to the meltnne cham of the dye an a/ine Froup 
^hich comprivei at lea>- one leaving group and *hich is "JCtive *t»h » h>drophilic 
conoid *i».ch contain* an SH-. NH,-, N H. . OH-. -CONL.Lj group, where L, 
•nd L, are e*ch hydrogen atonu or lower groups or a -5*^",''°'*P.J:3[ 
lo»er alkyi or alkoiy group is meant ar. alkyi or a1ko»y froup having from I lo 3 

carbon atoms. . m^u nu 

tRBmrlei of b)drophilK colloids which contain St! NH|— . NH OH. 
—CONxIl, or — CCX5H groups hereinafter referred to as reactable groun> ■« 

r-^M^ZTi ^^tt:^ skin ti^vues. agar-agar, pob vinyl alcohol, casein, alburnen. 
^keTlvameVsuth as phtKalated cellulose. carbo*> methyl ceuulo^c an 



tdeth>l 

a nT mhi inii-fu' rrn ii iln" >'-'--" g rr^piahlr fh^niiipnt fTt>tlr l ^ 

Vi VL~: ' L _ mm,,rt tbhir-k tx Tr»fitve tktth 1 



bvVhc phrase "an a/ine group which is reactive with a h)drophiIic colloid 
Hhich' ci»niatni a Teacuble group as hereinbefore denned" which is used 
hereinafter there is meant an a/ine troup which contains at least .one leaving group 
which iv.ble lorect w.th an SH-.\h..-. NH - . -OH -CONL.L, or -CC»^^ 
roup in a hydrophilic ahered to form a chemical bond wah the lota of the or i4 leaai 
one leavinp group The term "a/ine" means a pyridine, dia/ine or iriaMne group. 

The m*»M useful leavrnj^ grou^^ present on the a/me nucleus arc chlorine, 
bromine and ammonium or subsiituicd ammonium luch as N-methyl- 
morphohnium 

i:»^mples of such reactive groups are a/inc* of the general formula 




<1* 

dia/incs of the general formuU 
(II) 



I ! 
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/V\j&H^ ^^^^ 



(prdi A^^^ '^^"""^^^^ZT^ 







jnd irij/inc> ot ihc general formula 
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4^ 



1 



vkh'. 'cit ir. ihr j^mc three forrnuUe al Iti^i one o; \ and > is a lra\inp f roup and 
Ihc xXhcr if r .It i Icdvirf group is J hvdrt»\> or l.mer aUt)*v ftoMO 

H> d:njwicjr c*3ritnc jnil mcriK)jninc >pcciijt wnMt:\crN for liphl sctmIixc 
Kc- \ ricul vompojn»u jrc meani dmuJcir c>jninc and mcrotjantnc dvcvlofN 
whuti v*hcn in contact uith a lighi-*cr<.invt he*\> nieial »ompi»und arc ahtc ui 
jhc: ihc 'prctf.tl vcnvitivity itf the lif hi-st.iMti*c hcd*> met ai compour»d hv attcrin^t 
;r»f ^pcvtiji jt^\orplion «. ur\c of Ihr nicl.«l tunipound fur example b> in>-fcaMnj^ i\\ 
I . I.'. in t.> hfht of a parltfuUr u.uc hand jnd«n b> rrtidcrm^ Ihf hcav\ 

::ici.il c*>.Tip*»unJ M:nstii\c lo Itghi of a pjriitu'ar ^a*c h.inj uhikh ii *^J' iitil 
ill;-. :.ii;> ;:?h* vcnMti^^ c. l or example »lver n^hdcN .tn; \ci)mIi^ c »»nl> lo hl"i.- 'tt'''' but 
:i -.cr.-* O^cx »."ai he brtt.ijThi trl.» n>n!jvM ^itf; mKct lijl.dc i*' tc'u!^:: it 

:.t :;' >-( ;'^ '..c t d tu'lv til blue li(tl:t Sn: i,i iTCdi .tr.J rcJ i^ lir ji J \t rixitiiL- !.■ ti^rh: 

-i; . ;;u- mlt-i-rc;! ity ari t>t' ihc '■pc Jtruir' 

i *.! '■.: •.- - -it liirV.i vcuM'r.v h.c.n;. -. ir! . -rt.;-! .trc ^.i\ct hjl.J >;,^h j- 

;. j; d 11): «uiit,-o thciol >%>! c\.ir.ip!i- 
i'.^ -t.ipl .Ji-. V .ul:!.ium Milphidi" .tttu 



t .it. . t Ihc nicrt.il nun^i>ur.J>> I J^ 



lire ^pci-tlj' \Ct!' 



•Mctcfrct; .i.i-^ws of dtnuclcjr cxarwnr 
crs .i:-.J '.j^f' J\rv whiLh «>pci.iraHv \enMliNC 
ir.f*': mrtjl cttrnpojnJ% noi ^pt>. Ir.tll) «-n<»ai\c oihcr> 

'. ^I'.r-.jn'U'iJ^ H.'^e^et ;h-. iv-rni \r*t.l".i! smv'!:""*.*!^ cm a!M» bf 

.., . ; - * ■ -.'■^vi li.i!..U* v"'*..:'-*. -'■ :i v .i^ v t*:!* . 1 r j* nnhvt'r « hen in 

. 1 ■ I , . i: ' !'i - ■ . h„i.;U* . r v^:.tl» ..I;f T^ ihci? spL i. ii.; ;iHMttpli>tii bul in fj.. l i: 
VI .1 .(.1 .. - .; di vci^o i t * i-( ih.il nslc.i.t i>f ir.i.rt O.-.c phtiK'tfraphK 

-r-i.l :r;i- Mi^vr r..il:Jc b> r-- c!ct irous i»i iHc siUcr hal;dc. it dev reavcN itic 
r'- 1. ■.•rjp^ NpfcJ "f Ihc mUc: hjliJt b\ aJlinp a% jn rlc-ciron j^-cepi'tr 

] hr 'crn. d-nuJcu' ivaunc d>c u*cd herein i\ dctmcd in Hamcr in •'Ihi: 
t %..r.ir c I>>c^ ^n^* Kci^tcd C'omp.iundv" whivh pabii-khed in 1964 h;. 

I; -..rt .uc .1^ .'i-.r tfii: M.j::i>iT.ii«h> Tc'-iling to The .n;t-.T\ uf Hclcrnt. w lu 
{ .irip,>.,'iLK ( )r p-i.'f ?^ 'if 'htv K.h>V j dmui lr if cvc.ininc i\ defined a* a nii>ni»- 
-.i-.i vjl; I", I* hi., h »ilr*.^'c.-; j:.itn\ of ihc 1^*0 hr Ic ro. v* lu nu*.k*(jrc linked b\ .i 
.i^'ijofTjtcd d.'o^iv nJ:nJ^ \f ih.jl I n;- t. hjii. ncvC'-vanlN con^pstN of an <»d.i 
„ :r^L : t jr*^"n j' n.-. The M.i f n^'c ii atur.i ot *»nc n jcIcl * Irr !• jrv and i he t>thc : 
- •:i.rn.ir'. ll-mcvcr k. thi* .tppiu .iiion ihr tlii.^jtlc.ir v>anine d>c include* 

I!- • .i/.i.'vanir.c d>CN and du/ai.>.ininc dscs. thai is lo sa> dve^ liavini* lu<> 
^t!rl*K■>l^l. nuciei l:nWcd h\ j chatn k)1 conjugated double hond^ bul »heTein in 
it z iOPii.^'jicd ^hatn either one or two of the carbon atoniv have been rvplaicd b> 
.t fiiiro^iT. aioni The term di-nuclcar L'>jntne\ aho u%cs ccrijin tn-nu^lcar jn<j 
;viKn-jt,-lejr 4;vanine d>cv referred to in Ih; Hamcr b^wV. C'bapier X\ . 

Ihr lerrr. meroc\caninc d>e a\ used herein ts defined h> lljnirr in "The 
I'^anmc l>>eN and Related Compttundx" as non-ionit- compounds uf the \truiturc 



\ .ICH-CH1„ 

tfthertin o » 0--3. 

Thus the rnelhinc chitn »hich linki the l%o nuclei i\ ctlher a direct link ttr 
even numbered. 

The novel spectral Kniiit*er% the present inxcniion are of UM wn»iiiscr> 
for norma) negative ^prking lilvcr halide emulsions and in (unicular fur gelaimo 
siUer halide cmuKions i*hicn on c^posurr and dcvelopmrni yictd a itcgaiivr image 

V wordmg to a preferred cmm^Jin of the inscntion there i* prr .idcd a 
spcwiral wnMtiking dinuwictr c>aninc U . t the general furmLla ' 
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(IV) 



V 



,-CM.C 
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or the prneral forinula 




1. V"^ 



therein the tbove t^o tcrmi X and Y are each — C(R.R,t- whe« R, and Rj -re 
cj»:h h)drottn atom* or lower >lk>» groupv -CH 5.""*^ ~. ~ 

or --SR,— uherc Rriii a lo-''"' a!kvl proap. D and K cjvh rcpfe>cnl ihe aiorm 
nevCN-orv lo compIcU a hcn/cnc or nanhthjU-nc nny »)siem *hich ma) be 
ontianalU substituie d,-«n bO, I or 2. ar»J I. ire e-ch j linking group, each o f n. 
W n, art 0 or l.«¥«a*4ew«*M.'^«f«T«^W.*wtW 

Ascf tftWiwwJp. K Ik an anion, and A, and A, arc each an wine aroup which ii 
reaciTve *i»h a h>drophiUc colloid »h»ch conuins a reaciaWe troun 
hereinbefore JeHnc'd and -AQ, Oi)— rcpreicnu a conjugated double bond 

**"*pIcfcraM\ in ihc above l*o formulae "<0, 0:)— » coniugated carbon lo 
oarKin d.»ub!- b^md %vslem whercn oplionaI!> one al teaM of (he carbon mav he 
>ub^tuuicd by lower alkvl group Howexer. »hen m is I— <0, OjV— n>a) repre*eni 
ihe linkipe — N CH- or _N=S— that to m\ the dye* may be »zac>anines or 
dia/ac\aninefc. PieferabK in both of the forrr .tae tlV) and (V) rr. is I and 
— tQ, Oj^ - rcpreicno the linkage — CH CR,- whercm R, it a .lydrogen atom 
Of an eth>l, a mcih:-! or a phen)l group, that is to w> the dye«> arc dmuclcar 
inmeihmcvanine J^cn 

One cla>* of d>c> of formula IV arc d>ci of the following formula 




(Vh 



<VII) 



wherein X, and Y, are each -0-. —S— . — 5e— **/ — NR,-, m,||p«M. R,. R*. 
R, /. ^. and ^ have the meaning aligned lo them above. 
Particularly useful dyes of this type have the fencral formula 



m~ H 



whcrt »i le«« one of R, and R, b • kavma groui) and the - - ^ . , 

is • hydroxy or tower aJkoay group, aod X,. Y,. R,. R«. Z„ m, and K have Ibe 
meanmp auigrkcd to ibcm above: 



■.-ijf 



lb 



l.5?9.20: 



r.um^l. '^^"^ 2- y b>cv of th,s t>pe hiivc ihc gcncr-I 



iMIlt 



^bolt" ^" ^ " ^ 'he meaning, «s.rncd lu then, 

formSu" '""""'^ """^ ^ P'trparrd b> rcjct.ng a meih,nec>anine d>e of 



(IX) 



(X"\ 



iIfcX'iiLr^i***J\^* *i meanings assigned to ihem ibove and 

W^* Br uiih a ina/ine of the general formula 



r 



m^'/K " i?;.!""^ ^f*"'" L**' meaning! aligned to (hem above. U)es of formula (IX) 
mj> hs prepared from d>ei of the genera! formuU |X1) wrmu.anA; 



<XI) 



I' ^ C*. ■ Cm , c I 
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lis 



OC CO 




^.hcfc.n X. \ R,. R.. K. m. and Z, have ihc mciimnj^ a^Mgned to ihcm ab.ne 
I .pcH .tU nrr.rrrcd dvc. of formula (Xlh arc ihosc ubr.e.n bolh X. iind 

Ihc pielcrr^d inmeih.ncwnine dves of f.>fmiil.. Xtl m-. be prepared h> 

tjrho»»l:v' id chloride ^ , . . „. . 

M;,P,wmUnnoaninc d>es of formub \M rr.j> be prep:iicd b> «..a.n)t 

jniow dvc fornnulj XIM ^'f'T j 



J.-^. f i*>t.*J 111 l.*.riiplc 
^wnii.tl r.*rriiulj 



'\;n t 



1.1 K have (he mcjrtrv^aisi|ncdio»heTTi above and Q is I. CI 
L^^.*_^-.^. — ^ifciLwiy^- a ^ j i^' ^ ft^,^ prcpardtton is 



,.mc*.:Mnv>jnined>e%orpjr: .oljr interest are .txtvofilic 



7, 



therein \,. X,. K.. tnd /, hj\e ihc meanmys t^iipncJ ii' ihem above, 
f.tf c^Ji.iptL- Ihc d>c i»f the formulj 



C CH 




I 



•V 



k 



CI 



herein R, and K ha\e the meaning* «*»ifncd to ihem »bove 

t>)ei of lh.1 Utter type of formoU (XIV) may be prepared by reading a 
monomcihincyanine dye oi the formula 



6 



6 



oc;)- 
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I 




ifrhcixin X,. p, R|. Q and K have the meaning* auigncd lo th:m above with a 
(.omp^iund A,— CI where A, has the meaning auigned to it above. This preparation 
It described in ttamplc 5 under (4.12V 

The dyes of the above formula XV ma\ be prepared from a dye of the gcncial 

formula 



■\ o 



{XVl) ICM-U 

• O 
oc CO 



wherein X,. p. and K have the meanings assigned to them above. 

The ahi»vr preparation works particularly welt when p i* 3 and hydrobromic 
10 aviJ It used. I 

An c*amplf of i d)e of formula (V|| I) and a process for preparing this dye arc 
sti fonh in btamplc 4 which folluw^s. 

Another etas* of dyes of formula (IV) or of forniub (V) are dyes wherein at 
Ic jm one of n, and n, isU. That is to say dyes wherein the reactive group A, is linked 
IS direitly to the rina nitrogen of the heterocyclic group. ] 

One spccirtc class of dyes u! ihis type arc dyei of Ihe following general formula 



(XVII, (jf \.ch.ch.chJ^I^^ 



wherein X, is — O — . — S— . — Se— . — NH— or — C<R,R,) — , R^ and R„ arc each 
hvdrogcn atoms or lower aikyi or lower ilkoiy iroups. R, is lower alkvl. kmer 
20 aUox). carbovy-lower alkyl or tulpho-lowcr alayl and A« and K have the 

meanings assigned to them above. 

A particularly uwfut dye ii obtained when A, ii a tria/ine nuclcui having two 
leaving groups. Dyes of this type have the general formula 



(XVIiti 



25 wherein X„ R«. R». ft,,, K?.R. and R« have the meanings auigned to them above. 

Dyct of general formula (XVIII) may be prepared by reacting a cyaninc base 
<»f the fcncral formula 



(XIX) 



I 



wherein X,. R«. and R„ ha^c the mcaningv auinncd to them above with a 
iria/ine of ihe general formula (X). 

The reaction workft partkutarl) wctl artd an ctpcciall) useful dye i&obuincd 
when the itM/ine of formuU (X) u c>«nuric chlonde. 

A ver> inlereuinf clau of d)cs oi thii l)pc art obtained when X, in formula 
(Wilt) it — <.*4R,R,|_. Dye> of thii type have the general formula 



(XX» 



A 



Ci 



CI 



wherein R„ K,. R«. and R,, have the meamngt assigned to them above. 
10 the prepamtinn of a dye of formula (XX) is set forth hcreinaficr in Laample 7. 

Accordins to another embodiment of the invention there ii provided a spectral 
Ncnsitising caiTwcyartine dye of the general formula 



CH. C -l-CH 



c- c 



M 

a. 



hi-irm X »nj V jrc each - C{ R,k,>— whciein R, and Rj are cach'a hydrogen or 
IS l.»wer jtlyl. — Cll- CH— . —0-. — S- . — Sc— or —NR.— . D and t each 

rcrrt-'trni thv atom* ricccwary lo compleic a bcn/ene or naphthalene nng system 
which mj) he iipiK>nall> si^MiilMcd m|1s8«r I. R« »rd R, arc each io«cr alkyt. 
('"w cr alkox) alk)l, cjrboiy lower itlkvl or tulpho-lower alk>l groups. Z, is a linking 
tr.)up. n, IS r ur I. K is an union. A is an a/inc group which -is reactive with a 
20 hyjrophitic colloid whivh contains a reacuKc group as hereinbefore defined. 

Preferred J>ck of formuU (XXI) arc d>cs of the general formula 



(XXII) 



V '!"■-* ; 

C - CM . C — CH . c 



w herein X, and V. are each — O— . — S — , — Se— or — NR*— and K. Z„ n,. A„ R^ 
R« and R« have the meanings assigned to them above. 
J5 Particularly useful dyes arc obtained when A it a Iriaxine Ruclcus having two 

leading groups. 





11) 



v.hrrc(-. X,. \ J. n,. Rj. R». R„ und K have the fnc^inings assifined to them 



I? one pjrilcjlj* emSodin-.cnt Z, is S »nd fi, u I. 
t;w\ t)[ (hA ivpc hjvc the lutioMin^ ^cnerjl forniulu 

I' 

N H 

CO 



(\\IV> 



C - C« . C -CM. c 



whcicsn \.. V,. k,. R,. R,. R, and K h-ve the meunm^s assigned to ihcr above. 
I>>ci of forniutj (XXIV) may he prepared b) rckclinfr a cvtmpound of the 



(XX\ » 



- Cm -C - CW . C 
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«h herein \,. Y,. R, and R« h^ve the meinings luif ncd to them jhove «iih a trtaiinc 
or Ifencr^t formula (X) as hereinbefore set forth. 

The reaction proccedt particularly well and an etpcciatly useful d>e is 
obtained t^hen the iriii/tne of formula (X) ii cyanurtc chloride and in such ca»e in 
the tckuliinf d>e of formula (XXIV^ both Kt and R, arc chlorine atom^ An 
etjtnptr itf J d)c of formula (XXIV) and « proccis for the production ofbuch dves 
arc ft\en in Kkample 3 hereinafter tct forth. 

According to another embodiment of the prcKni invention there is provided a 
\pc,:trai icnvitt^ing merocyaninr d)c of the general formula 



CtCH.CH.C' I 

m I 
A. 



wherein X, is — CtR.R,)— wherein R. ud R, are each a hydrogen Worn or a lower 
■Ikvl group. — CH-CH— . ~<>-. — S~. — Sc— or ->NR,— wherein Y, is — Q- . 
— S— . — Sc— or — NRf— , D rcprcaenu the atorm ncccuary lo complete a 
brnirnc or Raphihalenc ring tyitem which is onall) nibstituied. R,. is lo»er 




.0^ 

• :.v-'. 



20 



*htrtin X,. Y« ind R„ have the meanings listened lo Ihem above with a tniuinc of 
the general formula (X) »i hereinbefore lei fonh 

1 he rcji*ii.»n w i>rk eipecijllv »eM u hen the iria/inc of fi»r(nLila (X> . * c>anu) ic' 

Mt>wevc:. in xufl; cj»c jv cvjr.ufiv chliTnic t\ pajiicularl) rejiiixe a bi*- 
tncrtK:> jnine d>e of ihc follov^ing general 'ormu!.i 



20 



(\X\» 



C.ChC^.C I • "CCH-CM 

t T 
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Ci 



If often produced « herein X«. Y, ar»d R„ h«\c Ihe mcaningk auifncd to them 
above. 

The preparation of a iner<K)jnine d>e of this type is described in Eumple I. 
which folkms. 

Eumpic I. 

2O0 1 of a y, *renrh felaiinc loluiion are »aTmed lo45»C and adjusted to » 
pH of 8.$ by Ihe addition of dilute sodium hydro«»de solution. 73.B mg (01 
nullimol) of the scnshitinf d>esturr of the formula 
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45 



<4.») \.CH.CH.c'\ ^ ""^CCH-C^.C 



l.5:i9J02 I0_ 

0 



c,H, y H»c 



dissolved in I W) ml of iTifluoroeihanoI. are added lo thi> solution over the course of 
: nitnutcs. whilM Hirnnft After iiirrinp for i»o hours m 4^»C. Ihc icmper*ture is 
graduall) rj-^cd to Wt'C and the irinuorocihanol is remmcd under inoderaiel) 
5 reduced pressure (ibout JO millibars). By adding water. Ihc weight i& made up lo 

?«) g and the pH is then adjusted to 4.9 by the addition of mular nitric acid. A 
ci>mpleieK clear solution is obtained. ... , 

In order lo prove that the dyestuff has compleicU reacted with the gelatine 
and docs not diffuse out in an aqueous mcdiurr^, a sample of the solution is made to 
10 flowculaic b) means of a saturated sodium sulphate solution. After dccantini; the 

vupcrnatjnt colourless solution from the flocculate, the latter is agam taken up m 
water and dulysed through a cellulose acetate membrane until ihe sulphate ions 
hjvc disappeared The bond between the gelatine and the d)cMufr can aKo be 
pr.)s,cd elecirophorctic3ll>. , , .. , i. t . 

1^ ,\ liyhi-scnsitive siUer halid emulsion is prepared as follov-s from the solution 

corujining ^ " of gelatine and the scnsiiiking d>eMuff bonded to the gelatine: 3 ml 
^ I molar amrminia solution *re added to I.^Oy of the aelaiinc-d>esturT solution 
c^'ntain.nrf 55JtS mg of the bonded djestuff. 150 ml of a 4 molar stiver nitrate 
M»luiion and IW ml of a solution tonuinmit. per lure. 4 mots of ammoniurn 
2u broiinde and 3.2 ml of :5 '. strength a^^ueous ammoi.ia are simultaneously added 

over the c.iurse of 70 mmutes. F.vcn feed of the i»o solutions -s controlled in such a 
that a p\p of 7.0 is maintained during the period of precipit3ti'>n. 
I or the purpv^'.e i»* removing the ammonium nitrate formed b> the reaction, 
the emuNion is then naw-ulated in the usual *a), decanted and washed and then 
jcjjn redi-perscd m undmarv gelatine solution. K ci;i:omjr> !»utphyr-gold npenmg 
,»lhcf. L-jfricJ out at M'C for minutes Finall>.thc complctft) ripened emuls-on 
IN wojied onto a p^>l\c*.ier bav. . to give a la)er ihnkness corresponding lo 3.5 g of 
Mlver per m', and dried It in ot course necessary to eicludc photographicalK active 
light during the prepjration of the emuUion anu li.e coating and drving A wedge 
30 spectrogram of thi> malcnal sho*i a sensit.salion between 4K0 and fr50 nm »ilh a 

maximum at 5kO nm 1 he conteni of sensiliscr. caUulaled aN »env:liMng dvcNluf;. i\ 
ti I millimol per mo! of siScr bromide. I-Mh of the scnMitver in lost during ihe 
fl.vculjtion and fcubvcquent washing. 

The dsestuff oi" the formula 14. 1 » was be prepared aN follow v 
3<. 22 g of :.acetanilidovin\l-3 eth)lben/th»a/olium unJide and } g of rhtxlar inc 

' are warmed m 500 ml of methanol under a reflux condrnver until a clear solution i» 
formed R ml of inethvlamine are slowU added lo the boiling si»luiion. and ref1'j\ is 
maintained for a further 2 hours Afiei cooling for one hour, ihe dvcMutl is 
xparatcd off, washed »ith 50(1 ml of ethano! and MO ml of chloroform, boiled up 
40 with 2fc0 ml of » (10.31 mixture of cthanol and chloroform, Tiltrrcd off and dried at 

i 60*C' for 24 hours. 

1 1.6 g of the d)esiurf. thus obtained, of ihc formula 



(101. I> I 11 \.CM.CH ./ 



a: 



■re dissolved in IW ml of boiling dioftanc and ca re full> added lo 300 ml of 
tetrahsxJroTuraiK. AAer cooling to room itmperaiure. I | of c>anurtc chloride is 
added and then 0 7 ml of cotlidint in 10 ml of letrah)drorurane is added dropwise 
over Ihe course of half an hour, whilst stirring The addition of I g of cyanunc 
Chloride and of 0.7 ml of collidii»e i'' 10 mf of ietr»hydrofur»ne » «P«»««J. 
0.9 ml of iricihylamine m 10 ml letrahydrofurane u ihen added and 



1 .529.202 " 



the mixiuro is M.rrcJ fof hjlf an hour and p.»ttreiJ inh. I litre of ^^elonc.O^^ ml ol 
neih.I;.m.nc ^dJed. the miilurc .» H.rrcd for a qu.ntj oUn hour -"J l^tn 
ml .?f incihvl..mmo .s .ddcd once mor. iht colour of '^t^ "^^^^^^^ 
icdJ,.h Afier leaving lo c*>oI overn.phi lo 5'C.j.houi 0 1 $ of*oM '» ob»-'«d h> 

iMtfa.c evup«ir:.t.on under reduced pre».ure is ireaud urth a (M) mufurc of 

\h.»ut I 1' ol .rude puKiuct IS obu.ntd jnd ih ntur^icd *.ih 50 ml of water 

J on and th.ul-u^.hh cashed *ith *.iet. :hcn *.»h ^«t«nc and T.n.l > ».th 
M.cr Vlt.r dM..,. at KOM . .h.-u'. 0.:5 ^ o, dytslufl of the formub (4 1. 

rtr:ij.n>. whuh ih.m* jn ahw.rpuon miMmum ofj^^ nm m methanol. 

tijmple ^ 

i^4 s nv " ni'IS'Ti of :hc d>i*s;jfl ot ihe fL»rnu.l.i 



1, » 



10 



2S 



luh.M- liic ^.^lal-or, ix irtjlcJ jx inJ = ..HcO I vji'iptc I \tlct rcm.'^:np the 

.,v i.Mt..v.s Ifoin the * ^,,enylh ((cljt.nt M.tut..-., v..mjmir,f Ihe d>c»ioM ^ 

4 mlol I I ni .l.ti .."■.nionM ^.»!jt.-w jfc j^Mr t j IcrMrcf Jturc .»I ( . to 
• ..1 Ihc dxcs!«M....rij.n.r^' pcl..iinc %.»:(,t.<'i. ..-ntjinx Mil. > mf %jf the 2() 

KMiJiJ d^e>tuf1 M »i Ml ibc t. i;..*.r^- ^pci..!.ons jfr .jfueJ .<ul tn thi- d.i(k 

nil irl c.uh ..I 4 r...!.tr ^t!vci ruf.tte .ir .) 4 n.^M.ir jmnmniutr. htonuOc 

^..ii.U.v, »"mIo!:* ^tftt-K'th jqucu. .1" s....li,.n If •.:n|f ^ccn..dJcd pet 

th.- Ijtier jrc .u1.!ed s.mi,-i .iic.'.,,!. ...f i» r >.'ur,c of IP" mci ilcs 
1 ;.v feeJ r.iie* jrc .n)/ ^icii to .Tf j,..*ihcf .r ih.n j oin^unt pAe ..r 

*• I'. m.iim:tir.c.l . ^ , . 

Vtici Ihc c.tst.> -.-irv n.»v.^. Ocjt-i.;./ j -JOlln^^ ihc H.-wiuljlr 
rcil^spcf^cvl ir .uJ.n.ir. w-rlifu- .mJ iKc -c^i-M • c- -N-.t «huh w.TU.n> cuhu 
:.cr bi..ni.Jc vr>-:-tlv JaiJcJ .hi.* three e>,-^t p^-:. c ..f v.h..h c.miJHiNU > 
;f..il .tt NiKcr hr."iiidc / i\ ^ 

\ .cp.ir..;.- wlu--nu.ii r.p. n -ij- .jrncJ r. f c^.K .'I ihoi three pj'U.t . P 
jHi! I under iht .•MiJti...n, dt..rihcJ I *jnip:v : \ ^»lut;*.t. H) ol ihc 
J^c^iuff (J "'i in i:<t ml .>f mcihjrol jOdcd i • pj-t t ^et.nr npen.ng Pjri [> 
pr.nidc.l with jn .idiln.on o' 1^ m^• .-f ihr dvc;..:' .a:* diw»ivtd m 1.0 ml 
mcihiM.i! The jJ.tn.'Mi pjrt I ^..n^r.i. n > i>i n.l ».( meihjnol tconifl JS 

\"o>rdinBt\.lhe emuUion ( contjinvpef fT:ot ol *;l*cf hfumide.O l6miltiinol 
of (he dve^tufr (4 .») J* »eh j» O .V*4 milltm-tl of the d^eviufl (4 in d form mhuh 
can he jd'iorhed on the »urfj.e ol ihc *iKer hromtde fr^mt The cmuUion I> 
coni.iin% per m»»l. the wme amount o^ dveUuH (4 }\ Kmdrd if leUiiRc and in 40 
jddiUiMi 0 Wl milltnvil .»f the dseviuft (4 :i ad«tihej *m the »r«in Mirfacc. 

Ijble 2 *ho»v iha: j food »cn*iiivH»«>n t\ alre^dv oN^incd for the c»»< of 
cmuNion I . whilst in Ihe v*»e ofemuUion D« further mcreaw of the «cnkiiiui> can 
he nh*er\ed due lo the jdditmnjllv ads«vrhcd d>e*iun <4 ?! 

\ m^irked dcHensiii^iion. ho*e*Tr. caused h* the e»cekwve amount ol 45 
jdvorhcd d>e*iufr (4.2t. is demttnurated lor cmuUion C 
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1. 

tn-.ul>iior. 


to| E 


5. 

Log F. i-btue> 
-l.tti E (blue) 


Scntititct, nsn^li/nMl cf 
AgBf 


6. 

Dyetiuff 

<4J) 

bonded 


7. 

Dyesiiifr 
(4.2) 


* * 

»hnc 


5. 


4. 

-blue 


(. 


-0.48 


o.eo 


-0.36 


-1.16 


0.1b 


0.364 


D 


-0.92 


0.2 b 


-0.82 


-1.08 


0.1b 


0.091 


h 


-o.:6 


0.}6 


0.10 


-0.2b 


O.Ib 





1 he d>c»iurf of the formula (4 3) can be miinufjcturcd t> condensing the 
vi>mpuunj of the formuU 

C .CM-C- CM . C li j 



cx' 



1 

CH, 



With vvjnuru chloride in anhydrous chiororcrm. a» indic^ied in Kxampic I. 

Luamplc 3. 

1 1^ : n\f (0 2 milhmo:i of the dyctlufT of the formula 

a\ -CM . c • CH . \ ] 



M H 

C. Ci 



Ji\w>NrJ m ^) .-nl of inriuorocihanol. are replied with 200 | of 5", urenttlh 
10 fcUiinr kolut.ori in the wme manner w docrihcd in Example T. After rcmovator 

the w>(vet!i. the f elaime w>luiiun conuining the dycitufT is made up again to 200f . 

c>>rre»7tamdinr to ihc origir.aJ fclatinc content of y,. A Minple of 190 f. 

Ci>rrekn>w>dtfif to 1 10 m$ of bonded dycttufT (4.4) tt liken from thii lolution. A 

talver hfomjje cnuluon vith cubic cryttali is prepared from this umple by the 
15 pi«K.edurr dewr.bcJ in Example 4. hut using 250 ml each of 4 molar silver nitrate 

■olutioii AfMl of 4 molar ammonium bromide solution containinf ammonia. After 

ibc cu«tan\Ar> punf»r«i*on b> floccutation, dcctntinf and wiahing, • sulphur*|old 

ripemng is carried out at 54*C for SO minutes. 

The emul^nn n then coated onto a polyester base lo give a layer thicknekt 
20 corrcwH>tMitnf lo 3 g of silver per m*. and is dried. 

Tnc scmitometrc dau or this emulsion which contains, per mot of silver 

bronwk. 0.19 aiitlimol of the d>estufT (4.4) is rcprvscntcd In Table 4. It sho^s a 

ftro<^ acruitiiatkm between 4S0 and t90 nm. 

TABLE 4 



1. 

EmlsioD 


Log E 


J. 

Log E (-tluc) 
-Log E <blite) 


Sensitisci. nnk>l/nol of 
AtBr 


b. 

In gelatine 
M4) 


7. 

Adtoibed 


2. 

wbiu 


3. 

blue 


4. 

'bloc 


K 


-<.5I 


0.50 


•«.50 




0.19 





The dM^tuff »rf the formuU (4.4) cjn be prrpjrcJ follows 
1.62 f of ihc d>evtuff of ihe rormuta 





s 

I 

CM-C 



t 

4tc cxtrj.icil tn » Si'xhlcl app«rjtu« «ki;h 800 m> of dr> airetonc. until the liquid 
run\ doN*n cot.»urte%s. ' p of c>anunc chloride di4*ol\ed in lOU ml of acetone are 
uJJcJ to iht viluti.in cooled to f»Min lempcrjturc, uhiNi s^lirrini;. After about 2 
h.'urs of further \iirr.ii^ al r^wm icmpcrjiurc. Ihc d>cviuff of the formula <4.4) 
cri\ijtli%e\ t»ut It n filtered off and washed »iih ;ucioiie and then with ether l... 
I'l ^h|.irtTli*rr; ji ^0 jnd 610 nm 

tkjmplc 4 

22"^ } tu^ (0 4 niillim.il) of iSe d)estuff ot the formul.i 



f^'v'^V I / 

1' C • C" . C - CM . C 

- I r.G 
1 

NH 

A 

I 



I 



& 



d.>M*;.cd fr.i t»i nneihinol. are icacted 2tJU ^ of a 5' %irenfih gelatine 

, >l.r.(.»n j.. iirJinj[ to the procedure dekcr.hed in I laiTif.'r I Atier removal of ;he 
v.»Kei,i Ihc v >toiK*n -s ri^de up a^jin ii» JiD p **iih *kjtcr A sample of 190 g 
:jk,en jiul j srhri hiomide cmuUit'n with cuhic ^rv vials i> prepared therefrom as 
J'^vTiheJ t'l l.xjr.ip'c 4 After the cuMi'n-.jrs purtfn.at»on h> flocvuUitton. 
Jcv .intir^ jnJ jshin^. three equji iamples. S. 1 and I each conijininf 0 I 5 mol 
nt Mlvcr hrot-.ije. are tjlcf. The three samples sepjrjiels tie allowed to ripen 
. h . jiU. J'. deNcri^cd in the e»ample. each wrlh the (ollo»tnj jJdmons 
P.I.I s lu! .tl iiethjn-)! 

I*jfi 1 4 4 ni^ of the dsesiull (4 6(. disw»Ked in .V» ml of methanol 
Rjrt I P.6 mt of the dxestuff of the formulj 




(FIAT report No. of 2Sih April 1947k. diuolved in 36 ml of methanol 
The Ihrce cmuUioni S. T and U each comatnO.54 millimolof ihc d>cftiurf (4.5) 
bonded to aelatinc. In addition Ihc cmultioni T and U contain, per nM>) of *ilver 
bromide. 0.03S and 0.14 millimol rctpcctivcly of Ibc dycstufT (4.6) adtorbcd on the 
grain Mirfacc. Table 3 reproduces the lensitomclric propcrtictof the cmuU'-jni S.T 
aiMl U. 
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TAHl.b 5 



I. 


Loi r 


5 

E (-blue) 
-1 o| F. <bluc) 


Sen«itivcr, n¥ikt)/innl of 


*». 

BondeJ in 
fflaiinc 


7. 

Ad»ivtbed 




3. 

blue 


4. 

-blue 




-0.15 


O.Mi 


-0.#.K 


-1.2H 


0.54 




1 


-11. h4 




-U.76 


-1 J4 


0.54 


0.0^5 


1 


-11>' 


It*. 4 


-11. »o 

1 


-1.44 


U.*i4 


0.140 



Ihc (JvcNijfi •)'. the formula (4,5) can be manufu^turcd a> follovs: 
y 2 V r rr!»;iM\i- l-i3-phthalimiJopfop>l)-t>cn/lhij/ot(uri bromide and 7.3 g of 
^-cih^rO i:-fMC(hvlihioi pfop-l-en\l-bi:n/lhiJ/i»Iiuni mcih>l lulrhaic in :W n., of 
eihjnol jrc S>;lcj under J reflux condenier, umil a clear solunon is formed After 
c«>.»i ntt ;o rov^rn temperjiure. 5 mt of irimeihyJamine arc added to thij wlutior. 
Micr Lrxhz' <,\»ninf for a qujrier wf an hour, the mature n prjdualK warmed and 
!hcn held f«'r one hour ;u ihe boil under reflux Aflcr coolinp for two hour*, ihe 
dvc*tufr h hliered »^ir. ^^ashed *nh ethjnol and eihcr and finall\ dried. 

\ voljtion of : >: of the phthalimidopropyl dyestuff. thus obiatned. of the 
ftM inula 

CH, 



a?) 



C - CM = CH • CH 



/ 

c 



,n mt of 46 ' Hfength h)drobromic acid and K ml of water it boiled for 4 1/7 
hour* under a rcnui condenser. *hilit stirring. The clear red volui.on obiamed on 
nourinfl oui into »aier » treated .ith a solution of ItJ g of sixJium »*L;"J°° "V 
of water, whilst stirnna The dyestuff which ha* precipitated niicred off. »«»hed 
wuh wjur and dried I: now contains HBr.H,N- group laminopropyl dyestufO 

in pljce of the phihahmide radical , ^ ^ — .- - i*n 

\ muture of 6 6 g of cvanuric chloride and 9.0 g of sodium bicarbonate in JJO 
n.t of v^aier i> stirred at 3?*C uniH vinualK «verythinp in ».ilut»nn which lakes 
ahoui : hours After the smali amount oi insoluble «*'dues has been f^t^ered off. a 
wlut.on .»f the am.nopropyl dyestufT in 7 ni of water .rd 3 ml f^/^^j ";f"f 
hvdrochlor.c acid are added dropwisc. After completion of the addition the 
miituie is stirred for one hour «t yS'i: and a funher 3.5 1 of wd.um t»'\»;bonat^c in 
5u mt of water are added and the red solution is stirred for • j^'J**" VV* >nd 
The acetone is then distilled off under reduced ptetsure and at bcIo» » C and 
the rJi!t.on mixture t» left to stand overnight. Tfie dyestufT of th. forinub (4.5) .s 
filtered off. washed with three limes 20 ml of »ater and dried m vacuo. ,t„ in 
mcthino) at 5)2 and 546 nm. 

Eaamplc $. „ , ^ , , 

(a) A lelalinc solution which contains the dyeUufT of the formula 

CH, 



KM,), Of, 



m M 



m M 



IS 



bounil by covalcni bondv to ihe gclaltnc is prcpiircd u followi: 2 g of the tcnuiber 
Jvcuuff {4 g) (J. 14 mmoi) »re dtuolvcd in 200 ml of N-roeihylformtmide and Ihe 
solution it added. bX a tempertiure of 45*C. lo 20 f of a 10", ilrengih feUune 
wlution. The pH of ihe miilure tt adiusled lo 10 by adding I normal «>J«m 
hvdrotide toluiion and the mitturc if inen stirred for a further 2 hours at 43 C. 
Thereafter Ihe miiture is fradually cooled lo -15*C and u flocculiled. al a pH of 
5 0 b) mean* of acetone . The flocculrie it taken jp in water and the fiocculalion is 
repealed twice more. For further purification, ihe solution last obtained passes 
it.rtHiRh a chromatography column «iih a dckiran of bacterial origin modified by 
crt'Sk-linking of the linear macromolecules (SEPH^DEX of Pharmacia Fine 
ChemuaK AB. Uppsala Registered Trade Mark). An 0.5 molar lodiura chlortde 
sotuuon jdju^ie J to pM } b\ meani of hydrochloric avid i> used fi-r eiulion. Finally, 
the cluj'.c IN diul>*ed until' the chloride lon^ have di^jppeared completely and ik 
then frec/c-dncd The produci obtained contami 0 M mmv>U of the d)esturr (4.BJ 
per j! of dricJ gelatine An an^lyiii h> mean* of gel chr.>niatograph> no longer 
*h.»*»H .inv dctcctible trace* of free d>eitorr. 

A 4 strength aguci^ut *olutii»n whiih coniatn> 4.4 mmol nf ilic nounu 
d>csiufr t4,8) pel lure ts prepared from the griaiinc preparation containing 
dvcvtuif rhcrcaficr the procedure of bxamplc K k foltpwed. b> sKml) dippinj: a 
^ihcr bromide la^cr. uhich hds been vapt.>ur-dcpo>iied on a ci.rner and been 
vhciMrwalix sensiii'vcd. into th;^ voldtion at 40'C. and lifimg it oui j|ijin. 

Ihc Ijver. whub hds no» been optically »en>»ni>ed. is nn» exposed behind j 
pre* step Uedse id - Oh and t*o luperpowd orange filters which below a 
« j\'elenpth of 5.^0 nm have a iran%mi>tion (if k« than 0 1".,. at a distance of 20 c in 
bv means of an eiectronu fijsh for I milliiccond. The latent image i\ developed in 
the \jme N*av at in Ftampte K for minutes at r-wm temperature and a iilver image 
t.r the Niep wedec. »ith t visible siers. i» obtained. ^ ^ ^ 

(btThe iume result is achieved if m plate of the dyesiuff (4.b). which havheen 
b.»unj ui gcUtinc us described above, the senstlivcr dvestufi of the formub 



v^htvlt hjN n*i; been h.>und to gcbttnr ts used in an auueous snlution L-onutning 
,il nic'.h.ti.it: In thjt cj>r the M'nsiHiJtion i% cjfricj out bv cuMomarv ad*orpiMHi, 
the v.ip<>d:-tJcp*Mtcd silver bromide layer being dipped for about 5 mmu'es inir a 
%.>!liImiii cmijimng O.Ol mmot per liire of the dvesiuff (4.9) 

(CI li iht- t*«-.> ceatmcni-. (a) jrd (bt dcscrtbcj ab.uc are combined bv treating' 
the ^ jp.'ur Jcp.>siicd Ijver fir^l adsorplivclj »nh the ai^ucouv methanolic solution 
oi ihc dvesiuH (4*>t and thercafler bv brief dipping inio the gelatine solution 
dc^cf'bej jb.>vc. containing the dvesiuff (4.8) in bound form, a silver image is 
i>Kt jineJ. ;ifier cvp*>^ure. in vkhich 9 steps arc viiible. corresponding to a scnsilivttv 
tucrcj^c h\ 3 factor of ^ 

1 he s!iinc rcsuli* 4< described above under (a), (b) und (c) arc obtained if 
instead ivl Ihe dvcstuff l4 t) one of the dvetluffs of the fotmuliie 




30 





Ci 



14 11) 
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Cl 



Ci 
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IS 
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2b 



35 
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(4.12) ICH,), 

NH 

CI o 

.s rc.tf .1 ».ih pcl3tine .nd used for scniiming ihc ^"P?"'-**.^?;^^^^^^^^ 

'e 'dKhIo;otr../inyt ,roop R conlain >n eihyf group arc u«d for ihe 

""'•^he ret^'ivc' d«M^^^^^^ l^d - thu example for ihe reaction u.,h gclatmr can 
be prtpjred a» follow*. 
Reaclivc D>tiiufT (4.8) 

inm th.nc>-nine bromide hydrobiom.d: *ho« P«P-^f "i" 
forewo.na ewmple 4. »as dissolved m 4B\ hydrobrom.c acid U ; < ' 

mU bv larminj on a Kearn bath The clear loluuon *as diluicd *ith 2.ZJ2- 
ul^KoXnoH 1 5 ml) .r,d cooled to O'C in an^cc^ba.h. l he " 
neuwah«d u.ih a sutuurn prepared frotn J^^Xj^"* '""^.^J ^^^^^^^ 
1 1 . :ind water (5 ml) and iht pink solution was treated with cyanunc chloride g) 
V, 0-C Th' reVuUmf mUture was stirred for 5 mmutes and was treated with more 
t J X ciirbonaic (0 8 g) m watrr (5 ml) Whilst ma.niaming this tempcriiiure more 
oinuru chlor.de (0.5 g) ww added and the mitture was stirred for an addmo..al 

'^"'thfd«p"'viote" solution contammg some suspended matter was stirred at 
lO'C for 1 hour (pH 7 to 8 on paper) After this period acetont (80 ml) <ias added to 
the solu ion w^ich was pour .mo a u.lution of sodium hydrogen carbonate (2 5 g) 
n water (^0(> m ) tvapSration of the organir solvent under reduced pressure (ba h 
cmieriiurc 30»C» afforded a gummy solid i- -he aqueous solution. The aqueous 
\Zu.ln^2 diluted w,th water ( 100 ril) and refrigerated The dark brown sohd was 
ri c cd off and wi»»hed welt with water (3 . » ml). The dye was trilura ed wi h 
a ei rc mil fof a period of 10 minutes and the suspension w^as diluted w.th 
i;Jcr Ofio ml). The dye w« f.ltered off. «;hed -.th ether and dried. 

V.eld 0.95 g reactive dyestufT of formula (4.8). 

M p. W2»C. untered at |}»*C. 
(aceionithle) 54} nm. 

•*'n':^lJ!SnSr''2!'mi?hyI-3-(3.phthMimk;opropyl)b<n.y 
. 005 M) m boillTti eihanoT (500 ml) w« treated ,* ^'S*'"?" .'Ve 
Sihy merca^o-3.melhyl benioihia/olium toluene -mlphonate ( ' ^-'f .^^M . J^* 
Jililtrng clear solution was cooled to room temperature^ tj* JTrV *SSn I« 
Lddcd to the uirred ioluiion over a period of 2 minutei and the tfarh ioltjlion »« 
ii?fed « rimTempcrature for a peViod of 10 minute. A cr>«»nme yellow aolKJ 
i S^tSStJd Tfc? miXre was atirredVnd heated ""iV^ltlSSiuf 
I Tlledye wm Wiertd from ihc boilint lolution ••ahed wkh methanol (I « 75 ml) 
and dri':;d. 



Yield! 17 f dycstyfT of formuU 



I 



45 



M.p. 275— r«*C (decomp.) 
JlJ.(»etbafiot) 424 «m 



m 



251 



301 



p 



17 



The phihalimido dye (60 () »w irc»ud wiih hydrobrumic acid (48*,, ml) 
and t*jicr (IH ml) ana ihc rtsulung mixture ftltrrcd and hciited under rsOux 
unii) a clear solution was obtained. The clear tolulion was healed unJcr rcnut for 
an iid'JitionjI pcnoO of 2 hours. Upon coolinf Ihc ftolution to room temperature a 
>cllow solid deposited. The mixture was triturated with acetone (450 ml) and the 
dye was Ttliered off. washed with acetone (2 m 30 ml) and dried under vacuum. 
YicM 6.0 f of amtno-propyl dyeitufT 
M.p WV-3lO*C idecomp ) 
(methanol) 412 nm 



10 The forc^iiinit aminopropyl dye (0.84 |) was treated with AS", hydrobromic 

. ^ dcid (2 rrl) and water ( I ml). The suspension was treated with 2.2.2>trifluorocthanol 
fi^ r.V) ml) an J the mikiurc w;ls healed under rcRut on a siesm-bath until a ctevr 
»6luiion Mj\ obtained. The warm solution (M*C) wj^ stirred and l:autiou^l> 
neutralised with anhydrous sodium Carbonate (1.2 g) m water (3 ml). After the 
.iddm.in ot kj 4 ml of^odium carbonate solution, the resul'.ing clear \e)low solution 
wj\ t.i>t^!cJ tt) S*C in an icc>buih. The turbid solution wjs trculeJ with cyanuric 
^hK>riJc <Z g) and the remainder uf the sodium cjrbonjtc solution 

1 he pale yelluw turbid solution was stirred for S minutes at Oto 5*C and was 
ircjtcd with ini>rc anhydrous sodijm carbonate (0.3 a) in water <8 ml). The 
resuitinft niiKiurr wa% stirred at 5*C' for a period of 0.25 hours (pll 8.U) and uu^ 
d;liiiC'J V. tth J mixture of a^eionc'^ater (! .1, 40 mi) The mixture was poured into 3 
N«ilu:ton of sodiutr. hvdrofcn carbonjie (3 g) in Mater (40 n'h. pv^noiaiion of the 
.ir^jfit. Mjl* cm under reduced pressure (bath temperature yi'Oaffcrded a \tlliiw 
solid in the aqur^u^ phase 1 he dye uas ftltcred off. washed uith water (3 > 56 ml). 
iriii:r.itt-i) with jccione (2h ml) anj^thr acetone solution » j\ diluted » ilh ethrr t 1.^0 
till) Ihc vol.d fittered off. washed wjth ether ano dried. 
> leld 0 k; k .yt rej^iive d\citu:T (4 lUt 
M r -^h4'C (dcvomp ) 

uceti»n(inkl 

KcJvtl^e d>cstuff (4 11) 

\ M.luiion of :-mcih>l-J-(3-phihalimidopropst) hen/o'hia/olium bromide (8.82 b> 
.n N»i!in(E eih;iRoI ( 22^ ml) »as caoted to 40*C a;. J treated *ith 2-(.i-rhlorostyr>l-3-. 
ctr)>h hcn/oihta/olium chloride (12.2 g) The clear solution was treated with 
■,r,cih>l imine {b ml) and was gently heated under reflus (or I hour. Ti^c solution on 
. .>.'ljni! ji O'C" did not furnish a solid. Aqueous sodium bromide (I0"„. IM) ml) was 
jJJcd to the ethanolu' solution which was evaporated under reduced pressure to 
cl>:nir.jte the organic solvent. The aqueous solution deposited a lar which was 
M-pjr.iicd h> dccaniaiiori Ihc tar wis washed with water (500 ml). Attempts to 
vivst.iil:sc the tar were unsuccessful. 

Convequcnilv. ihe tar was treated with 4^"^ hydrobromic acid (170 ml) and 
ujicr (Wt nil) and the re^ultin|r mixture wj\ ktirrcd and heated under reflux for a- 
peruKj o\ 2 1/2 hour^ The clear solution was poured into a solution of sodium^- 
aveiate (prepared fron. 220 g CHJTOONa. 3HtO and 800 ml water) and the 
solution was refrigerated overnight. The dye was filtered off. washed with water (50 
ml), botled in cthanol ( 100 ml) and the solution was diluted with ether ( I litre). The 
dye was filtered off, washed with ether (200 ml) and dried. 
Yield- 13.7 g of the amino-propyl dyeituff of the formuU 



C CM . C - Cn » c 
ICH.l, M,C, 



II 



M.p. It7— l«»C 
\^ 5e6 nni (methanol) 

The forc(oinf amtnopromi d>c (}.0 g) *aa disaolvet' 48*. hydrobromic acid 
16 ml) at room lempcraiure. The clear tolulion was diluicd with water (3 ml) and 



lb 



10 



20 



30 



40 



45 





2.2,?-inniiorocthanoI (40 mt). The reiutlin| solution wat cooled toO'C in an ice 
bath To (he stirred aoluiion aqucoui aodium carbonate (12 ml), prc^^red from 3.9 
g 4nh>drot«i lodium cartonatc and water (IS ml) was adaed tlowiy. The vigoroutl> 
«tirrrd lolution was treated whh cyanuric chloride (?.7 g) and the remainder of the 
-uxlium carhonair loluiion () ml) at 0*C. 

The rciuliinf lolution was ftirrcd for 3 minuiei and wiu treated with more 
MKjium carbonate (t %). Stirrin; wak continued at 0*C' f )r a. period of 5 minuir& 
after «hich time water (S ml) wa» added. The dark violet aulution was itirred for 10 
mmutc^ jt 0*C treated with more »ater (20 ml) and the resulting solution was 
stirred for a further period of 10 minutes at 4*C. The solution was treated with 
^ccitine n5 ml; and »as poured if jo a aolution of sodium bydrogen carbonate (2 ^) 
If) wjicr (V) ml> contained in a round bottom Rask. KvMporation of the organic 
v>l<.ent under reduced pressure (bath temperature 30*C> afforded the dye in the 
jt^uco-jx ktlution the dye was Hltered oft. washed with water (50 mt). 

Trte d>c «as dissolved in boilina acetone (60 n.l) and the solution was niiercd. 
The r.itutc * jv diluted with eiher (500 ml). After cooling the solution to IO*C. the 
dvc f'"c:z6 off. washed with ether and dried. 

YielJ 1 4 r of the reactive dyestuff (4.11) 

M p riVC (decomp ). tmlered at I63°C. 

RcJCtivr d>cilLfr (4 12) 

\ v:1j* tn of 2-mcthyI 3-(.t phitij):n:idoprop>l) hen/othiazoliuni broniiCe (13 b p) 
.f h.Mt:', eihjn.il \Uy m!) wa\ stirred and treated with l-mcihyl-4-meihyhhiO 
^uw).^!t':ii.:n mcihvlvulph^tc Hi.* g) and th; clear si>lulKtn allowed to cool lo 
y-yC l he .r.Mu:.- was treated with ineth)Uminc (13 ml) 2nd the icmpcralure wa* 
grntl> iji>>ed *.o rcftui The dark orange soljiion wa^ stirred and heated under 
rcn-,i i.»f I h.>i,i jnd the solution w*,* refripf rated for 2 hours at C"C. The orange 
dvc w jv nticrcd off. wj^hc J well with ethano). then with ether. The d)e wai dried at 
56'C 

N teld 14 3 g of the phthjlimido d)c of the formula 

X 



II 



C . CH H ~ CH, 

M p :ki -2i2»C 

.1^, 50: r.m (methanol) 

The foregoing phihalimido dye (14 g) was treated with 48°, hydrobromic acid 
(170 ml) and water (60 ml) and the solution was tiined and heated urder reflux for 4 
pcriixJ of .* hi>crs The acidic solution was poured into a solution of sodium acetate 
(prepared from 220 g OI,COONa. 3H,0 and water (I litre). The dye precipitated 
on c«.K>ltng the sotuiinn. The oranie dye wu filtered ofT, washed well with water, 
then aceionc. and rinall> ether. The solid was dried under vacuum over KOH. 

Yield 12.3 e of phihalimido dye 

M.p. 264-265*C (decomp) 
502 nm (methanol) 

The aminopropyl dye (2.0 f ) was dissolved in 48*« hydrc4>romic acid (2 ml) and 
water (I m!)b> warming on a stcam^ih. The clear solution was treated with 2^.2- 
trifluoroethan'ol (40 ml) and the muhiag solution was stirred and cooled to 0*C in 
an ice-bath. The solution was cautiously treated with aqueous sndium carbonate (4 
ml. prepared from 1 .3 | anhydrous lodium carbonate and 5 ml water) over a period 
of S minutes. Whilst maintainina this temperature cyanuric chloride (2.7 g) was 
added w hereupon a fcbtinoui KMid deposited. This wu followed by the addition of 
the remainder of the aodium carbonate solution. The mixture was stirred and 
ueated with more sodium carbonate (OJ g) in water (3 ml). After the addition of 
the sodium carbonate solution, the otttiure became ku viscous and could be 
Airrcd more caaily ai 0*C. Water (3 mt' wu added and the niature »u 
stirred at 4*C for a period of 10 ninut. More lodium carbonate (0.8 g) 



U 



45 




19 



in «itcr O tn\) wai added lo iht miklurc «l O'C lo 4*C and 

the stirring »^ continued for an additional period of 5 minutcft. A miaturc of 
dcclone/v^ater (3 4. 7U ml) «as added lo the dye ftolulion which »at alirrcd al room 
tcmpcraiyre for « period of 5 minutes. Evaporation of the organic aolvcst under 
rejuced prcuurc (bath temperature iO*( } afTordcd a dye in the aqueoui aotution 
The d^e t^asrjirrcd from the aqucoui solution (pH 4.0). triturated for 3 hours with 
I „ ji^'jcoui iodium h>droj[cn carbonjir (200 nil), filtered and w a^hcd w ith water O 
. 'MJ ml). • ' . 

T injIU. the lu^n^c d>c u j& trituraicJ for 5 minutc!i with acetone (50 ml) and 
I* i: rr.uturc «jv dilutee v^tih ether (150 mt). stirred for a period of 10 mtnuie». The 
d)C Mjs niiered off, washed »ith ether (2 > 50 ml) and dried. 



!0 



2ii 



^icld 2 1 g of rc.t^iivc dvrsiurr (4 12) 
M.p IW -W4'C (decompj, sintered at tMT 
501 nm Uceironiirilc) 

The fulUmin^ eumplti 12 — 16 »:onccrn the preparation of Ktmc more 
rea.-ti^e d>et. which. acci>rdini to the foregoing examplei 1 — 5 ma) be reacted 
i h>drophiln; colloid, preferably gelatin und used to ser.M'.siC Iipl-.'.->envitiM' 
hca<.> meiat comp>>iind». 

tjumple 6 
The rcajii\e dvcsiufi of the formula 



I I 

(CHjI, Cm, 



10 



IS 



20 



125 



X) 



Y 

Ci 

M prepared h> reactin| the aminopropyt dye used as a starting material for the 
prrn^TJtion of compitunj (4.10) in etamplc II with 2.4*dii;hloropyrimiJinc-5- 
cjrhoxyhc scid chloride in the following manner: 

2 06 g of the aminopropyi d>e were diuotved in 200 mt of water and 40 ml of 
jcctone The pH of ttic solution was adjusted lo 4 by adding aodium- 
h) dttigc;u'4tKonjie wluiion. .Kl 5*C 10 2 g uf 2.4-dichlorop)rimidine-5-carboi)lic 
acid (. hlonde m 30 ml iicetonc wa* added over 35 minutes keening the pH at 4. The 
mitiure wa^ vtirred foi 20 minutes, the precipitate *>% filtereo. washeo with water, 
jcclonc and ether jt.d dried m v^cuo. 

Yield: 0 8 g 

(methanol) t 425 nm 



40l 



Starting from the compound 



Example 7. 
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CH 



(4.141) 



CM 



35 



50 1 
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the rea.tive dye of formula 



(4.U( 




CH. 



C . CM . CM . CH^^, 

AS 

Ct CI 



.O 



vjn be rrcpjrrd in a smgte itep b> reacting it with c>anuric chloride in the 
fol!.>*» mg manner ^ 

•\ kjluiion of 2-l3-(6-meihvlen-2-quinolyl)-prop2-en)lidcnel-l.3.3-irimcth>|. Sf^i 
ind.ilme (0 50 g) in acetone (150 ml) treated with j solution of cyanuric 
thU'fidc OOi in acetone (200 ml). The reiuliing solution vkji stirred and healed 
unJcr fcC^^^\ for a period of 5 houri, and the pink solution js conccmrated u.idcr 
reduced prcs>ure to a lo** volume (10 ml) The solution was treated *ith ether r I0() 
ml), lefi ovcrnigh: at room temperature and the d)e was filtered off. washed Miih 10 
ai.-eionc'ether (I 10. (200 ml) and dried 

Yield 0 4U g 

M p. (decomp) 
(iccionc) 520 nm 

1 hi.- uvc of the «pcctr«l scnsiti/ing dve** orthis tnveniion is descnhed more full> I5 
.n Br>:..h Pjieni \pp.In;a;;on 1118:75 (Seiial No. 1529201) from v^huh tSts 

jppIlt.j!MM! WJ> diildt'd. 

w It \1 u I C LAIM IS 

1 \ ^pc\'lral »nviiiv)r.g ditiuLlcar cvantne dve ui merocwntne J}c which hav 
j!i ji-iiro citht r U) a hetcrov v^ lic nucleus of the d>e or to the methmc chain of the 20 
d>e a-'i.ie group ^^Sich compnsei at least one leavinc group and which is reacti\c 
With J nvdrophilic kOitoid *hich contains an SH — . NH, — . NH , OH — . 

t ,i , pruup, »hcre L, and L, .• . each hydrogen atoms or lower alk>) groups 
.»r J t K)H group 

2 V s,-c;!ral venvitism^ d>r,ii»;icar r)anirtr d>c o: r^-rDcv jninc dye according 2S j 
In ■. Ij:r:-. I. unrrcm the j/:rtc group iv an j/inc radical ol tnc general formula 



I 



or a dia/inc of the general formula 



Of a triarme of the fencral formula 



30 



S-' 

wherein m the above three formulae »t k«u ont of X or Y i» a leaving group as 
hereinbefore dcHned and the other if oot a leaving ^oup i« an h>droa> or lower 
alkoty group. 

J. A spectral wntiiiting dinuclear cyan'*^- dye according to claim I of the 
general fs/rmula 



I.S29J02 21 



m 



or Ihr fcncral formuta 



0 :(q\-.o..o.w-ch.cQ( 



optional \ tubsiiiuied niiiO I oc ■» 7 ^ ..,k 'b »nitn ri4> dc 



i, .o ' 



..t.,m. J mcth>l.elh>l or phcr.vl aroun andR k 7 i * ^•>**''**»*" 

rormltj^ d.nuclcar c>an,ne dve according to claim 4 of the 



h « hSlot? L". ?A*ri? " • t*'*** •'^^ "ch . group 
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6. A ipcctrmt icRtiiuing dinuclcar cy«ninc dye accordinc lo claim 5 uf the 



A 

N N 

uhcrcit. X„ Y,. R,. R,. R,. R,. m,. p and K hdve the meaningi signed lo Ihcm in 
5 cljim 4. 

7 A proccu for (he preparation of a cyanine dvc as claimed in claim ft ^h.ch 
^omprtsct reacting a inmethmcyanine dye of formula 

t ; 

ICh,^ - WH, HQ », ^T;^ 

in Ti'f m'" D*^" "I" ■"'^ *^ f rr.can.nffv aMianed lo them in claim 4 

10 arJ O ,N I. CI Of Br «»ith a tria/mc of the general formuL 

Y 

therein R» and R« have the meamng^ assigned to them in claim 5 

, I f **'»»'t«»'nf dmuclcai c>anine dye according to claim 3 of the 

yenrral formula * 



^ \' r •» 

a, «^ MM 




|0 



therein \). R,. R^. Rh And K hjvc Ihc meaning » Aktif ncd lu them in cluint 8 and 
R, und R, ha%c ihe meanings auifned lo them in claim 5. 

10 A sped rat Mniitiiing diauckar cyaninc dye according lo claim 9 of the 
general formuU 



therein R, K;. h*\t ihe meanings assigned to f hem m cluim 3 and R,, R„ and R,, 
hj\c the nicji)in^> assigned to ihem in claim 8. 

1 1. A process for the production of the dinuclc^r cyunine dyes Liatnicd in 
cljim 9 ^4hich comorivci rcjcimj- 4 c^anine b:i>,: the gcncrjl fortnulj 



*hcrein X,. R,. R„ and R,, have the meanings aisigned 10 them in ciaim b »tth j 
irn/inc of the pencrai formula given in cliim ^ 

ir \ spectrj! kcnMUsing dinutiear cyanmc d>e according lo cl;iim 4 of the 
f-cncrjl formub 




m 




74 



•I 

i. 

• 1. 

wherein A,. X,. R^. K and Z. titve the mc«ning» auigned lo th m in claiM 4. 

15. A spectral icniitifting dinuclcar cyaninc dye according i • cUim 14 ol the 
gcncfdl formula 

s 

\ 



NM 



34 



!4. A ipectraJ aensitiiing dinuclcar cyaninc dye according to claim 3 of the 
general formula 



10 



20 



wherein R, aAd K have the meanings assigned to them in claim 14 and p is 2—5. 
16 A spcc«ra1 sensittsing cyaninc dye according lo claim I of the general 

D I C- CM. C -tCM.CHI -CH. C 1 « 



«0 



therein X and Y arc each — C(R,R|)— wherein R, and R, are each a hydrogen or 
lower atk>l. --CH CH-. — -S— . — Se— or — NRr P and t each 
represent the atoms neccsur) to complete a berucne or naphthalene ring system 
which may be optionally subttituied. m, is 0 or 1. R« and R, are each lower Alkyl. I5 | 

tower alkox) alkyl. carboay lower aJky) or tulpho-lowcr alkyi groups. is a linking 
sroup. n, ti 0 or I. K is an anion, A is an azint group which is reactive with a 
hvdrophttic colloid which contains a rcactablc group as hereinbefore denned. 

17. A spectral tcnsittttng cyaninc dye according lo claim 16 of the gcncnd 
(■>rinuta 20 1 



m 

I 



wberein X, and Y. are each — O— , — S — » — Sc — or — N R,— &nd K . Z,. o,. A» R,, 
R« and R« kavt tht mraninp uaigiwd lo iIkid in cUiro 16. 



20 




wherein X.. Y,.7..n,. R,. R,»r.d K hive the meaning* uiigned lo ihem in claim 16 
and R, 4f\6 R, arc leaving groups 

19 \ »|>ectral ftcntiitung cyanine dye »Ciording to claim Itt of the generftl 




wherein X„ Y,. R,. R«, R,. R, and K hive the mcinlngi iwigned to them in cUifm 
16 and 16. 

XI. A proceii for the production or a dye as claimed in claim 12 which 
' LomprikCfl reacting a compouftd of the general rormu!^ 



H 

I 

wherein X,. Y,. R« and R« have the meanings auttned to ihcm in claim 16 whh a 
iria/ine of the general formula denned in claim 7. 

A spectral sensitising merocyanine d>c of the general formula 

CO.n 

C • CH . CM . C' I 

Vc 



wherein X, is -^(R.Ri)— wlicrcra R. aod R. are each a hjrdrofcn atom or a lower 
^kjt grotiD. — CH»CH— . — O— . — . --ik— or -^Kt— wherein V, U — O— . 
— S— . — Sc— or ~NRr— . D repreaents Ibe Moaa tirceiBao ^ complete • 
bcnfcne or naphihakse ring fjntcn whkh it oMkMuJIy vbttitulcd. Rw i» lover 
oikyl. lower alhoiy. nrboiy4ower olkyl or •u1pbe<4ower alkyt. Z, n • linking 
fKwp, 0, ■ 0 or I nod A, ii an aiine froyp whwh ii leactive with • hydrophilic 
coltoMJ which cootniiu ft rcactabic group bertinbeftHe dcTined. 
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22. A merocyaninc dye •ccortfing to cUtm 21 of the tcncrtl formuta 



0 

I 



C .CM. CM. t' I 



- or and 



wherein X. is — S— . — Se— . — NR— or — O— . Y. it - 
A, havt ihc meanings uiifned to them in claim 21. 

23. A merocyanine dye accordinfl to claim 22 of the feneral formub 



CCH.CM.C i 

/ -I 

A 
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•herein X,. Y,. R,. R« and R.« have the meaningi auifncd to them in claim 22. 
24. A bit'irierocyanine dye of the general formula 



* ■-CO. 

C.CM.CM.C I I *C<CN.CM 

M M 

Y 



•<)D 

I 



10 wherein X,. Y*. and R„ have the meanings aasigned to them in claim 2 J. 

25. A spectral sensitising dinuclcar cyaaine dye according to claim I as 
prepared in any one of foregoing Eumptes. 
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